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Abstract Natural and Anthropogenic Sources of 12%lodine Jemez Mountains and Pajarito Plateau, New Mexico
Los Alamos National Laboratory (LANL) is an operating nuclear site that has released treated effluents from three plutonium- Natural sources of 129 include cosmic spallation of xenon and fission of uranium occurring in the subsurface. Fission of uranium (view to the west showing dominant industrial discharges)
processing facilities since the mid 1940s. The radioisotope *2°l (T, = 15.7 Myrs) derived from 23°U and 23°Pu processing at LANL is releases 12°| to groundwater and the atmosphere from volcanic emissions. Residence times for 1291 in the atmosphere and oceans W" ——— B |
locally detected in groundwater above background concentrations. This isotope provides a unique tracer for groundwater are 2 weeks and 40,000 years, respectively. - ji%, . 8 :
Investigations conducted at LANL that helps to identify source releases linked to groundwater-flow paths in aquifers subject to binar . . . . s . . . s Elevated fRa{kO-S-'«Hs ane 5"/ eCO CEFTFF&HOT\S“
and te?nary mixing of natural- and industi)ial-derivedfywaters containing chromatg and other chemi?:als. Bror?lide, chlorélte, chloride)j Anthropogenic -1 Is a fission proc,luct of 2.35U and ***Pu processing at nuclear facilities. ISO.tOE)Zeg r?zt;OS O,f A mcreased_l?n somi e ‘ In Perch Intermedlate Depth Zones and R%\al Aqun‘er
nitrate, perchlorate, sulfate, and tritium were associated with multiple outfalls at LANL and, therefore, do not provide unique chemical ioarts of the world during the 1960's resulting from atmospheric nuclear testing. Atmospheric *%I/**'| ratios ranged from 10" to 10 = ‘&\" : > ’
signatures identifying a specific point of release or source. Natural and anthropogenic ratios of 2°1/127] measured in groundwater in the past 1291 ~ A ; : L s Cr(\{l)’__.;) @ , B

" . . . lodine Yield, Percent Per Fission 3H, 129], and 232Pu =

samples collected at LANL were guantified using accelerator mass spectrometry at Purdue Rare Isotope Measurement Laboratory, 129]/127] Ratios, 1291, and 10, Analytical Results _ _ P e S
Purdue University. Anthropogenic ratios of 1291/127] range from 1,531 X 105 to 10,323 X 1015 within perched-intermediate (http://www-nds.iaea.org/sgnucdat/c3.htm ) % e
groundwater present in volcanoclastic and basalt aquifers (210 — 216 m depth). Anthropogenic ratios of 1291/127] range from 359 X 10- Name sz (qgsy | UNCETIAINYY ’?iii,”g"soi’f TRRI (- Isotope Thermal Cast '
15 to 4,350 X 10-*°> within the regional aquifer (280 m depth) consisting of volcanoclastic sediments of variable hydraulic properties. e Sample ___

. . . . . . . Background . :
Local background ratios of 1291/127] have a narrow range of 171 X 101 to 378 X 10-1° in the regional aquifer. Dissolved iodide LAM Spring-12-17-13 301 o1 87681 2153 6.90 not fissile 0.431 + 0.089
I I I I " " I LAOI(a)-1.1-8-15-13 303 89 87559 529 1.60

measured in groundwater at LANL is stable dominantly as iodate. Background concentrations of dissolved iodate (0.1 to 33.2 nM)

. . . PM-4-7-10-13 220 261 64430 643 4.50
are less variable compared to anthropogenic iodate (8.0 to 246 nM) in groundwater at the site. Variability in concentrations of PMV5-9-18-13 378 135] 109950 505 5.20 LA R30S 1.73+0.24

anthropogenic iodate is controlled by heterogeneous source releases of iodate over time and non-uniform mixing of groundwater in i 2 e 2 =

| . ) - 0.706 + 0.032 1.03 + 0.26
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This figure shows 12°1/?7] ratios versus tritium activities in perched-intermediate depth groundwater This figure shows '291/127] ratios versus 36CI/3°Cl ratios in perched-intermediate depth groundwater This figure shows 1291/227] ratios versus dissolved Cr concentrations in perched-intermediate depth groundwater Canyon-
(monitoring wells MCOI-5, MCOI-6, and SCI-2) and in the regional aquifer (monitoring wells R-28, R-43(1), (monitoring wells LAOI-7, LAOI-3.2, LAOI-3.2a, MCOI-5, MCOI-6, SCI-2, R-6i and TA-53i) and in the (monitoring wells MCOI-5, MCOI-6, and SCI-2) and in the regional aquifer (monitoring wells R-28, R-43, R-44, R-45, C Variability in 1291/127] x 1015 ratios and concentrations of
R-44(1), R-45(1), R-50(1), and R-62). The two groups show that tritium and 12°1/*27] ratios in groundwater regional aquifer (monitoring wells R-11, R-28, R-35a, R-43, R-44, R-45, R-50, and R-62). The perched- R-50, and R-62). Monitoring wells R-28, R-42, and SCI-2 contain high concentrations of dissolved Cr (stable as anthropoaenic iodate is controlled bv heteroaeneous
samples collected from monitoring wells MCOI-5, MCOI-6, and SCI-2 are associated with groundwater-flow Intermediate depth groundwater (MCOI-5 and MCOI-6) provides potential recharge to the regional aquifer CrO,%) and high 2°I/t?7| ratios. These three monitoring wells are separated from the other monitoring wells with POg - _ y g
paths originating from the Mortandad watershed, where voluminous treated effluent containing 3H, 23°Pu, in the vicinity of R-42 and R-28 in Mortandad Canyon. Mixing of regional aquifer groundwater occurs at respect to 2°1/*27] ratios and dissolved Cr concentrations. Most of the Cr(VI) released from LANL outfalls (TA-02, TA- source releases of this ISotope and lodate over time and
and other species were discharged since the 1950s. R-42 and R-28 continuing east-southeast to R-50, R-44, and R-45. Monitoring wells R-11, R-35_a, and R- 03, and TA-48_) _has migrated through the vadose zone (280 m thickness) and has mixed with regional aquifer non-uniform mixing of groundwater in different aquifers.
43 represent other separate groundwater-flow paths in Sandia Canyon. Los Alamos Canyon is located groundwater within Sandia and Mortandad watersheds.

north of Sandia and Mortandad Canyons.
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